Ammonium assimilation by Candida albicans and other yeasts: a 13N isotope study.
Nuclear magnetic resonance spectra of cultures of Candida albicans incubated in the presence of 15N-labelled ammonium demonstrated that glutamine and glutamate were the only initial products of ammonium assimilation. The nature of the route of assimilation in the yeasts Candida albicans, Saccharomyces cerevisiae, and Candida tropicalis was further examined by the use of the short-lived isotope 13N. [13N]ammonium was generated in the reaction 16O(p,alpha)13N, induced by proton bombardment of water in tandem accelerator. High-pressure liquid chromatography was used to separate and identify the products of assimilation, and radioactivity was detected and corrected for decay, using a computer-linked NaI scintillation detector. In the three yeasts studied, the labelled ammonium was assimilated into the acid-extractable fraction of cell suspensions within 1 min, and over 75% was converted to glutamine and glutamate. Subsequent to exhaustion of the labelled ammonium, the stoichiometry of the distribution of radiolabel was consistent with a net transfer of radiolabel from glutamine to glutamate, confirming the operation of glutamate synthase (EC 1.4.1.14) in these yeasts. Initial assimilation of label was mostly into glutamine (at a maximal rate within 10 s in C. albicans), whereas accumulation in glutamate did not occur at maximal rate until more than 70% of the labelled ammonium had been assimilated (between 30 and 60 s in C. albicans). We conclude that the glutamine synthetase-glutamate synthase pathway is the major route of ammonium assimilation in C. albicans and also in nitrogen-starved cultures of S. cerevisiae and C. tropicalis.